). Lamella MT buckling was also associated with local singulariMTs were rapidly swept rearward into the convergence ties in f-actin speckle motion within the proximal lamelzone, where they were extensively buckled and comlum, although MT buckling was less frequent here as pacted (Movie 3; Figure 3B ). Otherwise, CA induced compared to the convergence zone. In Figures 2E-2G (Table 2) . p ϭ 0.03, MTs: p ϭ 0.02) than untreated control cells (Table 1) . In contrast, 10 M ML-7 produced no effect Increased Cytoskeletal Convergence Correlates with Increased MT Breakage and on actin fluorescence recovery, but MT fluorescence recovery in this region was retarded (Table 1, p ϭ 0.017).
Depolymerizing Minus Ends
Because our drug treatments induced no change in MT Comparison of the average rate of f-actin convergence (average retrograde flow ϩ average anterograde flow plus end dynamics, we looked to the MT minus ends. In the convergence zone and proximal lamella, we counted rates) to the average t1/2 of fluorescence recovery from each condition revealed a negative linear relationship before and after drug perfusion both the number of mi- nus ends produced by visible MT breakage events as 10 M ML-7 induced a trend toward a decrease in both the MT breakage (p ϭ 0.26) and free minus end (p ϭ well as depolymerizing MT minus ends for which we did not directly observe a breakage event (Table 3) . 0.28) frequency compared to conditions before ML-7 treatment (Table 3) Figure 1) . We also found that pharmacological agents that are thought to lamellum. We showed by FRAP analysis that increasing f-actin act on myosin activity manipulate the movement of f-actin and MTs into the convergence zone between convergence sped up MT turnover without affecting MT plus-end dynamic instability at the leading edge. Beminus ends per minute after treatment with CA. This is an increase of about 200% compared to the control and cause faster actin and MT convergence also correlated with increases in MT breakage and minus-end appearcould account for the MT depolymerization required to double the rate of MT turnover in the convergence zone ance frequency, the depolymerization of these minus ends in the convergence zone would need to be of CA-treated cells as measured by FRAP. It is also possible that the effects on MT turnover and matched by growth in the same region to increase MT turnover rate. In light of the fact that MTs in central cell breakage we observed were not due solely to the action of our pharmacological treatment on f-actin and MT regions tend to exhibit persistent plus-end growth [29, 30] , the polymerization of new plus ends created by convergence. Alternatively, these agents could affect the phosphorylation state of MT-associated proteins MT breakage could be the source of some of this new polymer. However, polymer translocation into the con-(MAPs) and thereby change their affinity and thus their stabilizing effect on MTs [32] . This is unlikely because vergence zone also probably contributes to the faster fluorescence recovery in cells treated with CA. Conneither of the drugs had any effect on plus-end dynamic instability. Surprisingly, CA has been shown to induce versely, inhibiting actin and MT convergence could reduce MT breakage and translocation into the converdepolymerization of MTs in other cell types [33] , but newt lung cell MTs or MAPs appear to be resistant to gence zone, and this would slow MT turnover [11]. This suggests that changes in MT turnover rates produced the phosphatase activity of CA. Another possibility is that our pharmacological treatments could affect the by drug treatment were due to regionally regulated changes in acto-myosin-mediated MT breakage and activity of a MT-severing protein, such as katanin [34] . Although it is unknown if katanin activity is regulated by movement in the convergence zone. Interestingly, the actin turnover rate was also increased by CA, suggesting phosphorylation, katanin has recently been shown to act preferentially at sites of lattice defects in MTs [35] . possible regulation of actin polymerization dynamics by a myosin activity [31] .
Thus, tightly buckled MTs could be preferentially severed by katanin. However, in this case, MT breakage Our original hypothesis was that the depolymerizing minus ends produced by acto-myosin-mediated MT would still be indirectly due to mechanical stress imposed by MTs putatively bound to contracting actin breakage in the convergence zone could serve as a source of tubulin dimers to feed net MT growth at the filament assemblies. leading edge. We found that there are on average 41
Experimental Procedures
MT plus ends facing the leading edge in a cell region comprising the lamellipodium, lamellum, convergence 
